Alveolar macrophages from tuberculosis patients display an altered inflammatory gene expression profile.
Alveolar macrophages (AMs) are major targets of Mycobacterium tuberculosis (Mtb) infection, critical during the progression of active tuberculosis (TB). The complex immunopathology of TB generates diverse microenvironments in the lung, which shape immune responses by AMs. In the current study, we perform whole genome microarray transcriptional profiling on RNA isolated from AMs from TB patients (AMsTB) compared to AMs from control subjects (AMsCT) using bronchoalveolar lavage (BAL). Our hypothesis was that systemic effects on the local lung microenvironment during TB affect the transcriptional response of AMsTB. We found a unique gene expression profile of 51 genes, including up-regulated CHIT1, CHI3L1, CCL5, CCL22, CCL8, CXCL9, MMP9, MMP7 and MMP12, associated with a robust pro-inflammatory response, cell recruitment and tissue damage, and genes of the cyclin family (CCND1, CCND2, and CCNA1) associated with cell proliferation. These expression profiles may account for the inflammatory condition in the lungs of TB patients. CXCL5, IL1B, CAMP, and TGFB1 were down-regulated, suggesting an altered control of Mtb infection. Also, MARCO and COLEC12, affecting phagocytosis, and CES1, associated with an increase in free cholesterol, were down-regulated. The observed changes in mRNA expression profiles may partially account for the inability of AMsTB to effectively control Mtb infection, suggesting that a balanced control of pro- and anti-inflammatory immune responses is crucial for infection control.